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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain an organic electroluminescent element which 
contains a specific compound as a dopant in a bonding area of holes and 
electrons or a light emitting area in a specific ratio and causes no color 
change of the emitting light, even after the element is driven for many 
hours in a long life with high efficiency. 

SOLUTION: This electroluminescent element is provided with an organic 
compoimd layer having at least the rebonding area in which holes rebond to 
electrons and the light-emitting area responding to the rebonding and a 
pair of electrodes holding the organic compound layer between them. In the 
rebonding area and/or the light-emitting area, at least one condensed 
polycyclic ring hydrocarbon constituted with 4 or more aromatic rings 
bearing only one to four 1-lOC alkyl or cycloalkyl substituents is added in 
an amount of 0.1-8wt.% as a fluorescent dopant. As a fluorescent dopant, 
the hydrocarbon has preferably the major skeleton of formula I, formula II 
or the like. 
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;P) :7x— /U;><:^>', b'X ( 4 ->-'-p-M;^UT^y 

N, N' (4-;>e K^fi^:7a:^7U) -4, 4' -i^ 

T^y\zy N, N, N' , N' -v"h^:7a:::i 

/P-4, 4' -i^T$ ys/':7a::zypj:— 4, 4' 
-b'X (i^':7jcrLyWr$y ) :J^::t— HUr^jc::::.;^. N, 
N, N-hU (P-hU/W) r^V, 4- (y-p-h 

ijyi-r^y ) -4 ' - C4 (i/'-p-hU/PT^y ) x 

( 2-s^':7a:— ;i^b'^;u) ^>"^>, 3->< h^i^- 
4' -N, N-i;^:7aa^;vr^yx^;i^v-fe:>', N- 

[00431 ^^m<^Ri^m'=Fi,zi5n^mEii&jKm 

ji^{i5 11111—5 ;umT$>^o ZCOJEJUiXm 

->xi>x^^. tfz. ^m^mi^mi:^. ^^^<7)aeii& 



( I 



(16) ?$^^9-24 1 62 9 



- =5: if Sr ffl V % ^ d h T- ^ . 

[0044] — m^aAiiJi. ^ii^<:om^<7)a 

N - N 
A r — JJ— A r " 



( 8 - y y -;PXti 8 - 1 H a ^ S^^^r y U 

—m.^ (II) , (IID&t/ (IV) 
[0045] 
[<b2 1 ] 



• • • Cli) 



N - N N - N 

A r A r -^^^-Ar" ' ' ' 

N - N N - N 

A r '«-JLq;1- A r O — A r -O^^^^Ar*^ • * * ^^V) 

[0046] (5^4'Ario--Ari3(^^ft^:h,SJSX(i f'l^>'S, t':7jc^l^VS, TV h ^'fe:::l^>'S, 

i:Ari3ii:-eft-eittci3V^T/c:^^%Hc:|H|— -cfc^T LT<i;^!@Cl — 1 0or;l-=^;l^. ^^Sl — 

^r-^TV^Ti>J:<. Ari4|^S3ftX«i:*ESJft^Tl>— 1 0OT;Pn^i^SXti£/ry^^h'*^^ff /oiXi». C: 

/PS, r>:h^cz:^PS, '^'JU^yPK, tri/^yp^^if [0047] 
;&^^tfi^n: rUr-tr^^S^ LT«i:>^a:~l/>S. '^:7 [^t2 2] 

C H 3 

r_ jsJ N — ^ — ^ N ~ M / — V 




( ) 



(17) 



^^^9-2 4 162 9 



TJU^Ji^<7)mXityV—^JU^^yy (Friedel- 
Crafts) TJ\^^MtKJt4±. ij)V:!r.:=^^ M.:^^^>ti^^ 



[00501 

[^1:2 31 






^o^x^y ^>iym\^mtLx-^i,z^\:.hfz^. — 

[004 91 t.tz. mX^hr)V^)Vm<n:kt^^\,zX-y 



[005 11 
[^K2 41 






y'J—^)V9'yyVT)V^Mm.mcr>mM}:iVX\t. ^ 
[00521 

[»M0^J] mz^ ^^m^mmmizxy)^ i:y\.zmv<m 
mthti^. ^^m\tz,fi^(7ymiiZi.->xti:A.hm^^ft 

-S^>cJOTii:^v^. t.fz. m^m^zi5\^^Xk±^ ^^^c^it 
mm:'W^i:^^hit^i:mAiil.X ^ T)\^^Mt, 

mz-y\^xhmmcr>:f^i,zx ^-^mfx^ h . 

[00531 ^jt^Jl C2, 5, S-hU-t-y^ 

;Uy)U:^'^>y^>c7y^gim~2) D 
:7;^:t^V7^V3.0g (15$U^/P) Srt-r^/Ui^ 
DU K 1 0 O ^ U y y h/H::?§;!^^L. «}^t/:^^>fl:T;U 

^J-SJS^L. 2Kj^StL;^c. K^^m^-^mzpi^l 0 0$ 

y '^A^^JSe 0 ^ u y h;PTiifc»LT> sSBr?:?^^ 

MJSEMSLT. (^;±[3 8— 7 4'*C/5Tor 

r) Sr^t^. ^iSSr^^jtx^avbi?^^^^— 

T'e/uyT:^mi^2.Ss ( (IK-2)c01R^ : 5 0%) Srff 

iH~NMR (CDC I3, TMS) 
1.45 (9H. s) 

1.49 (9H, s) 

1.50 ( 9H, s ) 



7.39 ( 1 H, d d ) 
7. 8^-8.0 ( 1 H, d d) 

^tz. m^mi<^RjS(r>m^^i^xr<o!^m^iz^'ti 

[00541 
Ut2 5l 



HeaCCl 





[00551 mmm2 i^^-^y^JUy':'^ zyi^uyco 
-&«(IK*11) D 

y K 1 O O $ U U y hMzmmL. II^^Ltz^itT^U^^ 
^^A0.3g (2.2^^^;^) SrJD;iT. 2B§S51g£L 
fZo ^mm^^mL. r?K5:*6 0 ^ y »J y hJU, ma 

m^rn^ h y ^M^ymme o a y y y h/ux-smL^ 

•C/5Torr) SrK^g^. nmt::^^M.^XD^h:^yy ^ — 
(S^y;<7^VP/^^^>^4-3 0%i^':^DDp<^>'. i^y 
;<?y;^/'v.^1^VH-5%>^:;'oa^5^>') 4c J: 0 2S» 

S8S'4fVV n^Wm&20ms ((IK-lD^iR*: 1 

%) ^nrz. n^tirz^ik^B(^mm±. aT<^xdxh 

-:>fZo 

MA : 2 15--2 19*C 
iH-NMR (CDC I3, TMS) 
1.66 (54H, s) 
7.92 ( 6H. s ) 



{ \ 



{ ) 



(18) 



^^^^9-2 4 162 9 



8.96 (6H, s) 




UetCCI 



[00 571 Smms VJyx.:=.)V^>Yy)V:^'7> 
i^'>^x::iyMy^>'y:7^vi .5g (5.5$i;^;P) . 

r-fe^7^UV0.8g (5.3^ U^yp) Sr^v-lx^l 5 
^ U »J hMzmip\^. T^raSSEL/vTo RfESi-&!B5*- 

fiilllfeH*^! .8g (^mm>Um : 8 0%) 





[0056] 

[-(1:2 61 




llK*^Srr«']L. itK6 0 5 U 'J y h;u*-/^S^B^B t 

T?iiJ?§fe#H^H%l .Ig ((IK-17)(7)ltX^ : 8 3%) 

it^a : 270— 271-C 
iH-NMR (CDC 1 3, TMS) 
6.61 ( 2H, d ) 

7.92'-'7.7 (1 8H, m) 

[00 581 

[-(1:2 7] 





[0059] iSBt0y4 C h U :?''^yi'i^':7 ^^^lyp^vy 

:7/^:t^VT'>-c0^fig(IK-12) D 

/1-) ^ t o u H 1 0 o ^ y u / hMzmm 

L. ^^?*L7^ci^^t:ry^'$^^j^0;4g (3.0$»J^;^) 

Vfv^ mammA^m^ v u ^M.^w.e o a u u v h/u 
^m^^ntz. ziix^—mkmyrhhmwt^^^fzco 

>t)^i^WS&LX&^mUi0.4s ((IK-12)tfOlR^: 2 

6%) ^tf/vi^ '^hfifzmii^cr^m:^. \^JrF(^XoX'S> 
-yfz. 

mj^. : 3 0 0*CJaJi 
iH-NMR (CDC I3. TMS) 
1.19 (1 8H, s) 

1.30 (9H, s) 

6.64 (2H. d) 

lA-^lJ ( 1 5H, m) 

[0060] 

[^1:2 8] 




Me«CC) 




2 5mmX 7 5mmXl. 1 nim<7);<f^XS:K±tC. IT 

o^WMm^zxi oonmcr)m^x'msiVtzh<7^ (s/^ 

vir>f y>:^i[J8) iSrSHB^XKfc Lt^c. ^ris. Z,<7m 

m±. ^yrae;pr;^3-/^4'T'5ii^rasw««fc^ 

f*. ^^SrBfc^OttTSfc^L. \iW::^Y>mn (UV3 

0 0. 1?-A3^>^~'^>'3'^/P^t^) ^3 0^^?T-:> 

*SSS*B (Ct) S) <r>msL^^)vy-\,zm^v. ^ur 

^MSSttlD^;^— h(CMTDATA200mg^A 

ffeo^ y :/7^>'lg&iJaifl^Ji<— hCc:DPVBi20 

^ill*f'CJ>^NPD2 OOmgSrAix. $ i?>^Cffe<?>^ U 

yT^vsastJtDof^^K- h (cm 1 ^(c^-r^^o^T^ K 

-^'N-Vh iit^^(A) D 2 00mgS:An. K?^«Sr 

1 X 1 0-*Pa^T«JEL?^Co -?-c7)f^MTDATAcOA 

-yfzmMr^—v^ 2 1 5-'2 2o*cit:'iiD^L. mmm 
jso. 1-0. 3 nm/^^-cmm^w^\.zmMvx ^ Wk 

meOnm CO jETLii A/i ^ ^ $ -t^ t^c o 
[0062] <J:C. X^tfiOSffiSrBXOai'rcih^: 



f ) 



(19) 



1^^^9-2 4 1629 



!5r<. NPD^_h(CDPVB iSr;^;:^b«I^^LT4 0 
nmmmLtlo ZCOt^mmZ'it'^ (A) cr>:t(-hi: 
1}mL. ^^mcz^t-^ (A) Sr^l-^Lfvi. Zcot^(^ 
^«3SJ^ii:D P V B i c7)^«^ 1 mi,z^^ 

(B) ) ^c*r LT >ft-^ (A) commii&i (o 

W^tCM-r -^-fb-^?*! ( A ) COflJ^D ( D ) 1 
^ 8 - b Ko^rS^^ry U > • T^l-^^'^ A|gft:S-AiX. 

$ ^tc^ V y'^fy^mumyf^-hifZ'^y^^^iy^M. V 7i< 
yis^^Jx^ ^>i^:^'r>m^^:^1ryh(,zmv^^— 
2:5 0 OmsAixt:. mS&tiSr 1 x l O'* P ai^CMff 
Lfc. »:v^T\ iSSiSSO.O l-^.OSnm/^-CS- 
A/i5r 2 O nmm^Ltz. $ ^(C. ^?r^«jU^O. 1 n 

fz. "i%^tlfz1^^^m2m(,Z^^^ KcfS^ MTDAT 

A, DPVBiRX/NPD<Dmmi±^(^t^K>X*S>h^ 
[00 63] 
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M T D A T A 




M e 



D P V B i 



a/' 



C = C H 



N P D 



[0064] 



M e 




C H = C 








[^fc^«* (A)3 


( B > 
(no/ tS^ > 


CO 
(nB/i|y>) 


( D ) 
(%> 




I K - 1 


2. 4 ^ 3, 2 


0. 10 


1^ 3.4 


mmm 2 


I K - 2 


3. 0 — 4. 0 


0. 07 


2.0 


mnm 3 


I K - 5 


3. 0 — 4. 0 


0. 09 


$P9 2.5 


4 


I K - 9 


2.5 — 3.0 


0. 12 


^ 4.2 


^lii^ 5 


I K - 10 


2.5 — 3. 0 


0. 10 




mtiiBj 6 


I K - 10 


3. 0 — 4, 0 


0. 07 


m 2.0 


7 


I K ~ 11 


3. 0 — 4. 0 


0. 09 


2. 5 


1146 f« 8 


1 K - 12 


3.0 — 4.0 


0. 10 


«^ 2.8 


HIIifAJ 9 


I K - 13 


2.5 — 3.5 


0. 10 


1^ 3. 2 




I K - 17 


2.5 3,0 


0. 10 


3. 6 


ifc«f« 1 




3.0 — 4-0 


0. 00 


m 1.7 


itnm 2 




2.5 — 3.0 


0. 08 


2.8 



[00653 



( I 



( \ 



(20) 1t^^9-24 1 62 9 



^ 2 ^ 





S M A 

^9 fib Mft 




3B 7t 5W *P 


% ^ & 




3. 8 


86 


0.89 




2 


3. 2 


98 


1. 20 




3 


3. 0 


no 


1.44 




4 


3. 4 


90 


1. 04 






4. 1 


90 


0.90 




iiM0y 6 


4. 2 


114 


1.07 




ll%0)J 7 


3. 3 


114 


1. 36 




8 


4. 2 


100 


1. 26 




1116 9 


7. 0 


120 


0.67 




^16 99 10 


4. 9 


116 


0. 93 




ite^^l I 


6.7 


90 


0. 52 




ifc«rw 2 


8. 0 


86 


0. 42 





[0066] i^:UitfO|g*. *:|^6HHc?)*^=^{±. ^361* 
iX(c:#^^^^»JS3 0 0c d/m2 (CtSfeitS 



0 0c d/m2 T^L7^c^m*i. |g3^<7)*«?3. 

SJK 10 0c d/m^ O^ff^Tii 250 O^^l 1 0 

0 B$^c7)»^^^1t -6 COTS) -g> • 

[00673 . 

[^31 







300cd/gi* 


lODcd/n* 




7 0 0 


2 4 5 0 


2 


7 6 0 


2 7 0 0 


3 


7 5 0 


2 6 0 0 


1^16 0)1 4 


7 6 0 


2 7 0 0 


l^l&^J 5 


7 7 0 


2 8 0 0 


6 


7 2 0 


2 5 0 0 




6 4 0 


2 2 0 0 


^iskm 8 


6 6 0 


2 3 0 0 


^ j&#y 9 


6 7 0 


2 3 5 0 


I^S&091O 


7 5 0 


2 2 0 0 




ISO 


5 2 0 


2 


J 7 0 


6 0 0 



[0068] m^mti-h'ift^h^o^iZ^ ■^w^<r>m=^ 



[0069] 
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